. FIGO staging of cancer of the cervix uteri (2018) [1] Stage Description I
The carcinoma is strictly confined to the cervix (extension to the uterine corpus should be disregarded) IA Invasive carcinoma that can be diagnosed only by microscopy, with maximum depth of invasion <5 mm* IA1
Measured stromal invasion <3 mm in depth IA2
Measured stromal invasion ≥3 mm and <5 mm in depth IB Invasive carcinoma with measured deepest invasion ≥5 mm (greater than stage IA), lesion limited to the cervix uteri †
IB1
Invasive carcinoma ≥5 mm depth of stromal invasion, and <2 cm in greatest dimension IB2
Invasive carcinoma ≥2 cm and <4 cm in greatest dimension IB3
Invasive carcinoma ≥4 cm in greatest dimension II The carcinoma invades beyond the uterus, but has not extended onto the lower third of the vagina or to the pelvic wall IIA Involvement limited to the upper two-thirds of the vagina without parametrial involvement IIA1
Invasive carcinoma <4 cm in greatest dimension IIA2 Invasive carcinoma ≥4 cm in greatest dimension IIB With parametrial involvement but not up to the pelvic wall III
The carcinoma involves the lower third of the vagina and/or extends to the pelvic wall and/or causes hydronephrosis or nonfunctioning kidney and/or involves pelvic and/or para-aortic LNs ‡
IIIA
The carcinoma involves the lower third of the vagina, with no extension to the pelvic wall IIIB Extension to the pelvic wall and/or hydronephrosis or nonfunctioning kidney (unless known to be due to another cause) 4 cm were classified as stage IB2. In the revised system, substages for stage IB disease increase every 2 cm increments in tumor size: stage IB1 (<2 cm), stage IB2 disease (2 cm to <4 cm), and stage IB3 (≥4 cm). Previously designated stage IB1 disease is now further subdivided into 2 groups in the new staging system. Notably, tumor size of >4 cm was staged as IB2 in the former system, and tumor size ≥4 cm is stage IB3 in the updated system.
Based upon a recent validation analyses of Matsuo et al. [2] using the National Cancer Institute's Surveillance, Epidemiology, and End Results (SEER) program between 1988-2014, the revised FIGO staging system for cervical cancer is useful to distinguish survival groups. Applying the new system, stage IB1 and stage IB2 disease have distinct characteristics and outcomes, e.g., stage IB1 disease is more likely to be low-grade, and have adenocarcinoma histology, whereas stage IB2 disease is more likely to be high-grade and have squamous histology. Patients with stage IB2 disease are more likely to undergo pelvic lymphadenectomy and radical hysterectomy, while women with stage IB1 disease are less likely to have received postoperative radiotherapy. Additionally, patients with stage IB2 disease have a nearly 2-fold increased risk of cervical cancer death compared to those with stage IB1 disease. Based on this new classification, risk-stratification will be very useful when applied to the treatment algorithm for tumors less than 4 cm.
There are several key clinical implications of the FIGO 2018 staging. Fertility-sparing trachelectomy is an acceptable operation for stage IB1 disease, but not stage for IB2 disease as per the National Comprehensive Cancer Network guidelines [3] . Minimally-invasive radical hysterectomy is associated with poorer survival compared to the laparotomy approach in stage IB1-IB2 disease, although stage IB3 disease with tumor size larger than 4 cm was not examined in their studies [4, 5] . Subanalyses of their study indicate that stage IB1 disease may not have inferior survival with a minimally-invasive approach.
It will be essential to avoid miscommunication between care providers when applying the new staging system, particularly when referring to stage IB2 disease (>4 cm in the 2014 system vs. 2 to <4 cm in the 2018 system). Until the new FIGO staging criteria are widely recognized, it would be useful to specify tumor size when reporting the FIGO stage (e.g., stage IB2, 2 cm or IB3, 4 cm).
Another major change in the current staging system is incorporation of lymph node (LN) status into stage III disease. Patients who have documented pelvic and/or para-aortic LN metastasis are specifically designated as stage IIIC. Under the revised system, radiographic and/or histological findings are allowed to assign stage IIIC disease. Stage IIIC1 is designated when only pelvic LN metastasis is detected, while stage IIIC2 is designated when para-aortic LN metastasis is documented by either method. Matsuo et al. [2] performed a validation analysis of this new system for classification of stage III disease by utilization of the SEER database. In stage III disease, survival of women with stage IIIC1 disease is greater for those patients with stage IIIA or stage IIIB disease. The analysis showed 5-year cervical cancerspecific survival rates of 46.0% for stage IIIA disease, 42.6% for stage IIIB disease, and 62.1% for stage IIIC1 disease. It is essential to note that stage IIIC1 disease reflects a heterogeneous group of tumors with a wide range of survivals based on local tumor factors: 5-year cervical cancer-specific survival rates were 74.8% for T1, 58.7% for T2, and 39.3% for T3 with a 35.3% difference in absolute survival. Stage IIIC1 cervical cancer is not a single disease entity, and local tumor factors remain the primary determinant of survival. Nishio et al. [6] showed that the prognosis of women with cervical cancer with extra-pelvic metastasis varies based on metastatic sites outside of the pelvis. Specifically, outcomes for metastatic cervical cancer solely in the para-aortic LNs are superior when compared to cervical cancer metastasized to other extra-pelvic sites. This implies the necessity of distinguishing para-aortic LN metastasis from other metastasis, which is reflected in the 2018 staging system.
RADIATION ONCOLOGISTS' PERSPECTIVES
The addition of a new category in stage IB disease will improve triaging patients between surgery and radiotherapy. Patients with large stage IB tumors are best managed with chemoradiotherapy, and dual-modality therapy is discouraged in patients with cervical cancer [1] . In a trial by Landoni et al. [7] dual modality therapy was required in 54% of patients who had tumors <4 cm, and 84% of those with tumors >4 cm. This was associated with greater morbidity resulted compared with surgery or radiotherapy alone [7] . Patients with positive para-aortic nodes are typically managed with concurrent chemoradiotherapy, and these patients would be staged as stage IIIC2 in the new system. One study demonstrates greater than 35% disease-specific survival in this population [8] . Some patients with supraclavicular-only LN metastasis have been shown to achieve longterm disease-free survival. Recent data indicate that some patients who receive external beam radiotherapy and chemotherapy for limited oligo-metastatic disease may also have a prolonged disease-free survival [9] .
RADIOLOGISTS' PERSPECTIVES: ADVANCED IMAGING ACQUIRES REPRESENTATION
Prior versions of the FIGO staging system that preceded the current one has included imaging exams: radiographs of the chest and skeleton, intravenous urography and barium enema [10] . These modality choices reflected the demographic reality that nearly 85% of invasive cervical cancer is diagnosed in low resource settings, where advanced imaging techniques such as computed tomography (CT), magnetic resonance imaging (MRI) and positron emission tomography (PET)-CT are unavailable or financially out of reach. However, the former staging systems have been inaccurate, with understaging of 20%-40% of stages IB-IIIB cancers, and overstaging of up to 64% of IIIB cancers [11] . Moreover, the older systems did not account for LN metastases, an important prognostic factor and determinant in treatment planning [12] . Given these limitations, 18 F-fluorodeoxyglucose (FDG) PET-CT that allows for noninvasive nodal assessment and pelvic MRI, that accurately depicts the primary tumor, have been readily adopted for cervical cancer management in regions of the world where these technologies are available [13, 14] . This pretreatment imaging spares many women with locoregionally advanced cervical cancer the toxic combination of surgery followed by chemoradiotherapy, and instead triages them to one or the other curative and far less morbid treatment options [15] . The overall long-term quality of life for the patient is better and the cost is lower.
The new 2018 FIGO staging system for cervical cancer is notable because advanced imaging is now explicitly allowed to denote the stage [16] . For diagnosis of LN metastases, PET-CT is more sensitive than CT alone, especially for LNs in the para-aortic stations (Table 3) [17] . CT and MRI demonstrate comparable but lower sensitivities [18] . PET-CT can often detect metastasis in normal size LNs, because PET-CT images provide metabolic and anatomic 4/8 https://ejgo.org https://doi.org/10.3802/jgo.2019.30.e40
Revised 2018 FIGO staging of cancer of the cervix uteri information. Prognostically, a meta-analysis showed that positive pelvic and para-aortic LNs detected on FDG-PET were associated with higher risk of adverse events or death [19] . Nevertheless, CT and MRI represent reasonable choices when PET-CT is unavailable. Because the range of sensitivities for these imaging modalities is 40%-80%, improvements are still needed. However, the diagnostic performance is still sufficient to spare many women an unnecessary lymphadenectomy. Aside from nodal evaluation, PET-CT has the added advantage of whole-body staging. Unsuspected distant metastasis is detected with PET-CT in 14% of patients with locoregionally advanced cervical cancer (i.e., IB2 tumors, IIA tumors >4 cm, IIB-IVA tumors) [20] . In these patients, subsequent therapy can be customized to be less toxic [21] .
More accurate measurement of tumor size is another feature introduced in the 2018 staging system. An additional tumor size cut-off of less than 2 cm has been introduced with imaging and pathological measurements allowed for this assessment. MRI is recommended for measuring tumor size, as it is more accurate than CT or physical exam [22] . If MRI is unavailable, ultrasound (US) using an endovaginal probe is the alternative but lacks the field-of-view to evaluate for lymphadenopathy [23] . For the assessment of tumor extension into the parametria, MRI and US are similar in their accuracy. For the majority of women worldwide diagnosed with cervical cancer, advanced imaging is often unavailable; but for women in developed countries, whole body PET-CT and pelvic MRI will enable more accurate staging, permitting more tailored treatment that has the potential to be less morbid and more curative.
PATHOLOGISTS' PERSPECTIVES
Cancer staging of uterine cervix has been based traditionally on clinical information, but the new staging officially adopts radiological and pathological findings to improve evidence-based decisions. Although omitting the horizontal dimension in stage IA is generally accepted, an issue that needs to be evaluated is the superficial spreading tumor with possibility of extension to upper vagina. While the new size criterion of 2 cm in greatest dimension divides previous IB1 tumor into 2 groups, the accurate measurement of tumor size may be challenging because sometimes it is unclear how much of the cervix is actually invasive disease, but this should improve by using pathological measurements when available [24] . Hopefully, the emphasis on the use of imaging to measure the tumor size will lead to improved radiological criteria. In the modified staging system, the additional factors will greatly increase the digital and image data during diagnosis, treatment, and follow-up. When these data are used as factors or standard criteria for diagnosis and guidance for treatment, they need to be accurately analyzed and evaluated, which is essential for epidemiological study and statistical analysis. Because of the variegated levels of resources around the world, it is challenging to collect reliable data, especially in developing countries. Variables that can limit reliable data assessment include variations in image quality, economic and resource issues, storage issues, and the management and sharing of graphic and text information.
In order to better apply cancer epidemiology to the updated staging system, we recommend a prospective epidemiological study that systematically and comprehensively applies pooled national datasets, period analysis, and regional evaluation based on different countries and continents [25] [26] [27] .
CONCLUSION
The updated FIGO staging system for invasive cervical cancer incorporates imaging and pathological findings. Stage IB disease now includes 3 subgroups with substages every 2 cm increments in tumor size: stage IB1 (<2 cm), stage IB2 disease (2 to <4 cm), and stage IB3 (≥4 cm). The revised staging system incorporates LN status into stage III disease, allowing either radiographic or pathological findings of metastasis to the pelvic and/or para-aortic LNs to assign stage IIIC disease. Those patients with documented LN metastasis are designated as stage IIIC1 for patients who have pelvic LN metastasis only, and stage IIIC2 for those who have para-aortic LN metastasis. The hope is that these revisions will improve the accuracy of staging and this will be reflected a more refined understanding of prognostic groups, which will facilitate better treatment for women with invasive cervical cancer.
